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VII-1 Introduction

The selection of Primate Lentivirus Protein sequences for the
following alignments was based on the sequences in the com-
plete genome alignment as a starting alignment, and com-
plete or nearly complete genes from other isolates were added
if they increased the diversity of samples represented. For
example, several diverse African green monkey virus iso-
lates have been sequenced only in a region of the env gene,
and recent Gorilla sequences are only available in the pol
and env genes. When necessary, some of the more com-
mon sequences (such as HIV-1 M group) were removed to
make room on the Compendium pages for these diverse virus
sequences. More complete alignments are available from
our web site http://www.hiv.lanl.gov/content/
sequence/NEWALIGN/align.html where space limita-
tions are not an issue.

The annotation is mainly based on knowledge from HIV-1,
and should therefore be taken with a grain of salt for HIV-2 and
SIV sequences.
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PLV Proteins

VII-2 Sequences

Sequences included in the PLV protein alignments.

Sequences

Name

Accession

Proteins

Author

Reference

H1B.FR.83.HXB2

H1A1.UG.85.U455

H1B.US.90.WEAU160

HIC.ET.86.ETH2220

H1D.CD.84.84ZR085

HI1F1.BE.93.VI850

H1G.SE.93.SE6165

HIH.CF.90.056

H1J.SE.93.SE7887

H1K.CM.96.MP535

HI101_AE.TH.90.CM240

K03455

M62320

U21135

U46016

U88822

AF077336

AF061642

AF005496

AF082394

AJ249239

U54771

Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef

Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef

van Beveren, C.P.

Oram, J.D.

Wei, X.

Salminen, M.O.

Gao, F.

Laukkanen, T.

Carr, J.K.

Gao, F.

Laukkanen, T.

Triques, K.

Carr, J.K.

(in) Weiss,RL, Teich,N, Varmus,H
and Coffin,J(Eds); RNA TUMOR
VIRUSES, SECOND EDITION, 2,
Vol 2: 1102-1123; Cold Spring
Harbor Laboratory, Cold Spring
Harbor (1985)

ARHR 6(9):1073-1078 (1990)

Nature 422(6929):307-312 (2003)

ARHR 12(14):1329-1339 (1996)

J Virol 72(7):5680-5698 (1998)

Virology 269(1):95-104 (2000)

Virology 247(1):22-31 (1998)

J Virol 72(7):5680-5698 (1998)

ARHR 15(3):293-297 (1999)

ARHR 16(2):139-151 (2000)

J Virol 70(9):5935-5943 (1996)
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http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=K03455
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M62320
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U21135
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U46016
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U88822
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF077336
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF061642
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF005496
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF082394
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AJ249239
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U54771

Sequences

PLYV Proteins

Name

Accession

Proteins

Author

Reference

H102_AG.NG.x.IBNG

H103_AB.RU.97.KAL153_2

H104_cpx.CY.94.CY032

HIN.CM.95.YBF30

H10.BE.87.ANT70

HIO.CM.91.MVP5180

CPZ.CD.90.ANT

CPZ.CM.01.SIVcpzCAM13

CPZ.CM.05.SIVcpzEKS505

CPZ.CM.05.SIVcpzMB66

CPZ.CM.98.CAM3

CPZ.GA.88.GAB2

CPZ.CM.98.CAMS5

L.39106

AF193276

AF049337

AJ006022

L.20587

120571

U42720

AY 169968

DQ373065

DQ373063

AF115393

AF382828

AJ271369

Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef

Howard, T.M.

Liitsola, K.

Gao, F.

Simon, F.

Vanden Haesevelde,

M.

Gurtler, L.G.

Vanden Haesevelde,

M.M.

Nerrienet, E.

Keele, B.F.

Keele, B.F.

Corbet, S.

Bibollet-Ruche, F.

Muller-Trutwin,
M.C.

ARHR 10(12):1755-1757 (1994)

ARHR 16(11):1047-1053 (2000)

J Virol 72(12):10234-10241 (1998)

Nat Med 4(9):1032-1037 (1998)

J Virol 68(3):1586-1596 (1994)

J Virol 68(3):1581-1585 (1994)

Virology 221(2):346-350 (1996)

J Virol 79(2):1312-9 (2005)

Science 313(5786):523-526 (2006)

Science 313(5786):523-526 (2006)

J Virol 74(1):529-534 (2000)

ARHR 20(12):1377-1381 (2004)

J Med Primatol 29(3-4); 166-72
(2000)
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http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=L39106
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF193276
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF049337
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AJ006022
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=L20587
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=L20571
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U42720
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY169968
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=DQ373065
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=DQ373063
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF115393
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF382828
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AJ271369
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PLV Proteins

Sequences

Name

Accession

Proteins

Author

Reference

CPZ.CM.05.SIVcpzMT145

CPZ.TZ.00.TAN1

CPZ.CM.05.SIVcpzLB7

CPZ.US.85.CPZUS

CPZ.GA.88.GABI1

GSN.CM.99.CN166

GSN.CM.99.CN71

MUS_1.CM.01.1085

MUS_1.CM.01.CM1239

MUS_2.CM.01.CM1246

MUS_2.CM.01.CM2500

MAC.US.x.239

H2A.GW.x.ALI

DQ373066

AF447763

DQ373064

AF103818

X52154

AF468659

AF468658

AY340700

EF070330

EF070329

EF070331

M33262

AF082339

Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,
Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,
Env, Nef
Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,
Env, Nef

Keele, B.F.

Santiago, M.L.

Keele, B.F.

Gao, F.

Huet, T.

Courgnaud, V.

Courgnaud, V.

Courgnaud, V.

Aghokeng, A.F.

Aghokeng, A.F.

Aghokeng, A.F.

Kestler, H.

Azevedo-Pereira

Science 313(5786):523-526 (2006)

J Virol 77(3):2233-2242 (2003)

Science 313(5786):523-526 (2006)

Nature 397(6718):436-441 (1999)

Nature 345(6273):356-359 (1990)

J Virol 76(16):8298-8309 (2002)

J Virol 76(16):8298-8309 (2002)

J Virol 77(23):12523-12534 (2003)

Virology 360(2):407-418 (2007)

Virology 360(2):407-418 (2007)

Virology 360(2):407-418 (2007)

Science 248(4959):1109-1112

(1990)

Unpublished
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http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=DQ373066
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF447763
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=DQ373064
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF103818
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=X52154
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF468659
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF468658
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY340700
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=EF070330
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=EF070329
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=EF070331
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M33262
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF082339

Sequences

PLYV Proteins

Name

Accession

Proteins

Author

Reference

H2A.DE.x.BEN

H2A SN.x.ST

H2B.GH.86.D205

H2B.CIL.x.EHO

H2G.C1.92.ABT96

H2U.FR.96.12034

MAC.US.x.251_BK28

MAC.US.x.251_1A1l

MAC.US.x.EMBL_3

SMM.US.x.H9

SMM.US.x.PGM53

SMM.US .x.SIVsmH635F_L3

SMM.SL.92.SL92B

M30502

M31113

X61240

U27200

AF208027

AY530889

M19499

M76764

Y00295

M80194

AF077017

DQ201172

AF334679

Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,
Env, Nef
Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,

Env, Nef
Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,
Env, Nef
Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,
Env, Nef
Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,
Env, Nef
Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,
Env, Nef
Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,
Env, Nef
Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,
Env, Nef
Gag, Pol,
Vif, Tat, Rev,
Env, Nef
Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,
Env, Nef
Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,
Env, Nef
Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,
Env, Nef
Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,
Env, Nef

Kirchhoff, F.

Kumar, P.

Dietrich, U.

Rey-Cuille, M.A.

Brennan, C.A.

Damond, F.

Hirsch, V.

Marthas, M.L.

Franchini, G.

Courgnaud, V.

Novembre, F.J.

Kuwata, T.

Chen, Z.

Virology 177(1):305-311 (1990)

J Virol 64(2):890-901 (1990)

Nature 342(6252):948-950 (1989)

Virology 202(1):471-476 (1994)

ARHR 13(5):401-404 (1997)

ARHR 20(6):666-672 (2004)

Cell 49(3):307-319 (1987)

J Med Primatol 18(3-4):311-9

(1989)

Nature 328(6130):539-543 (1987)

J Virol 66(1):414-419 (1992)

J Virol 72(11):8841-8851 (1998)

J Virol 80(3):1463-75 (2006)

J Virol 70(6):3617-3627 (1996)
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http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M30502
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M31113
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=X61240
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U27200
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF208027
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY530889
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M19499
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M76764
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=Y00295
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M80194
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF077017
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=DQ201172
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF334679
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Sequences

Name

Accession

Proteins

Author

Reference

STM.US .x.STM

MNE.US.x. MNEQ27

GRV.ET.x.GRI_677

VER.KE.x.TYO1_patent

VER.KE.x.9063

VER.KE.x.AGM155

VER.DE.x.AGM3

TAN.UG.x.TAN1

SAB.SN.x.SABIC

OLC.CL.97.97CI12

DRL.x.x.FAO

RCM.NG.x.NG411

RCM.GA x.GAB1

MND_1.GA.x.MNDGB1

MND_2.x.x.5440

M83293

U79412

M66437

DJ048201

L40990

M29975

M30931

U58991

U04005

FM 165200

AY 159321

AF349680

AF382829

M27470

AY159322

Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,

Env, Nef
Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,

Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,

Env, Nef
Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,

Env, Nef
Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,

Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,

Env, Nef

Novembre, F.J.

Kimata, J.T.

Fomsgaard, A.

Omori, T.

Hirsch, V.M.

Johnson, P.R.

Baier, M.

Soares, M.A.

Jin, MLJ.

Liegeois, F.

Hu, J.

Beer, B.E.

Bibollet-Ruche, F.

Tsujimoto, H.

Hu, J.

Virology 186(2):783-787 (1992)

J Virol 72(1):245-256 (1998)

Virology 182(1):397-402 (1991)

Patent: WO 2007049749-A 13
03-MAY-2007; DNAVEC
CORPORATION

J Virol 69(2):955-967 (1995)

J Virol 64(3):1086-1092 (1990)

Virology 176(1):216-221 (1990)

Virology 228(2):394-399 (1997)

EMBO J 13(12):2935-2947 (1994)

J Virol 83(1):428-439 (2009)

J Virol 77(8):4867-4880 (2003)

J Virol 75(24):12014-12027 (2001)

J Virol 78(14):7748-7762 (2004)

Nature 341(6242):539-541 (1989)

J Virol 77(8):4867-4880 (2003)
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http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M83293
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U79412
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M66437
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=DJ048201
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=L40990
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M29975
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M30931
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U58991
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=U04005
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=FM165200
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY159321
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF349680
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF382829
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=M27470
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AY159322

Sequences

PLYV Proteins

Name

Accession

Proteins

Author

Reference

MND_2.CM.98.CM16

MND_2.GA.x.M14

DEB.CM.99.CM40

DEB.CM.99.CM5

DEN.CD.x.CD1

TAL.CM.01.8023

TAL.CM.00.266

MON.CM.99.L1

SUN.GA.98.L14

WRC.CI.97.97CI14

WRC.CI.98.98CI04

WRC.GM.05.Pbt_05GM_X02

LST.CD.88.524

LST.CD.88.485

LST.CD.88.447

LST.KE.x.lho7

AF367411

AF328295

AY523865

AY 523866

AJ580407

AM182197

AY 655744

AY340701

AF131870

AM745105

AMT713177

AM937062

AF188116

AF188115

AF188114

AF075269

Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,

Env, Nef
Gag, Pol, Vif,
Vpx, Vpr,
Tat, Rev,

Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Vpu,
Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef
Gag, Pol,

Vif, Vpr, Tat,
Rev, Env, Nef

Takehisa, J.

Souquiere, S.

Bibollet-Ruche, F.

Bibollet-Ruche, F.

Dazza, M.C.

Liegeois, F.

Liegeois, F.

Courgnaud, V.

Beer, B.E.

Liegeois, F.

Liegeois, F.

Locatelli, S.

Beer, B.E.

Beer, B.E.

Beer, B.E.

Hirsch, V.M.

ARHR 17(12):1143-1154 (2001)

J Virol 75(15):7086-7096 (2001)

J Virol 78(14):7748-7762 (2004)

J Virol 78(14):7748-7762 (2004)

J Virol 79(13):8560-8571 (2005)

Virology 349(1):55-65 (2006)

Virology 349(1):55-65 (2006)

J Virol 77(23):12523-12534 (2003)

J Virol 73(9):7734-7744 (1999)

J Virol 83(1):428-439 (2009)

J Virol 83(1):428-439 (2009)

Virology 376(1):90-100 (2008)

J Virol 74(8):3892-3898 (2000)

J Virol 74(8):3892-3898 (2000)

J Virol 74(8):3892-3898 (2000)

J Virol 73(2):1036-1045 (1999)
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http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AM713177
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AM937062
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF188116
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF188115
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF188114
http://www.hiv.lanl.gov/components/sequence/HIV/search/d_search.comp?sa_genbankaccession=AF075269

PLV Proteins Sequences

Name Accession Proteins Author Reference

SYK.KE.x.SYK173 L06042 Gag, Pol, Hirsch, V.M. J Virol 67(3):1517-1528 (1993)
Vif, Vpr, Tat,
Rev, Env, Nef

SYK.KE.x.KE51 AY523867  Gag, Pol, Bibollet-Ruche, F. J Virol 78(14):7748-7762 (2004)
Vif, Vpr, Tat,
Rev, Env, Nef

COL.CM.x.CGU1 AF301156,  Gag, Pol, Courgnaud, V. J Virol 75(2):857-866 (2001)
Vif, Vpr, Tat,
Rev, Env, Nef

MON.NG.x.NG1 AJ549283 Pol, Vif, Vpr, Barlow, K.L. J Virol 77(12):6879-6888 (2003)
Tat, Rev,
Vpu, Env,
Nef
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VER. KE x.TYOl _patent
VER KE.x.9063

VER KE X. ACG}M%SS

ON.CM.99.L1

SUN GA.98.L14

RC.CIL.97. 97Cll4

WRC CI.98.98CI0

C GM 05 Pbt OSGM _X02

COL. CM X.CGUI1

PLV Proteins

membrane binding
S}ag start, pI7 start _nuclear localization pl7 encL/p24 start

MGARASV . LSGGELDRWEKIRLRPGGKKKYKLKHIVWASRELERFAVNPGLLETSEGCRQILGQLQPSLQTGSEELRSLYNTVATLYCVHQRIEIKDTKEALDKIEEEQ. ... .vvvvieiiiinneennns NKSKKKAQQAAADTG. HSNOVSONYPIVQNIOGQMVH
-- -KK--S N---R---L K-TL- A---Q A T V- -bV N -M-.. . . N-QRT N-- L

phosphorx}atlon site
nuclear localization

L-
CA----A-
-AK---T-
A----T-

-AL-V- S Q-- K-K
DS-Q--W-AIVV-W---N- YK- G--QQ-IQ-LK-VMG
----D-K--W-AI-V-W---N-FD-R--QQ-IQ-LK-VMA
IR-P-II--F--ICV- W---KGEK----EO VKTV KMKV
~~G~~F~L*V*W~—SN—— E- -QK- -EQLKKHH

N-KVQN- LR-KI

-K

EAQQKGKQEVAAATADG, . 22 cevvaasss TST
TASREQEV-QPQQQQQDSA- -R---V---A-
.ETATAQEA- -KQSESNTTEI-R---V---A----I-

K- . .AAQEQEV- OPOQQOOESSI R--- -=-A----I-
---G--- W---K- - =VE--QQ--Q-LKAAVNP, © .. i aaaas EQGETPSA-A-F-V-R-A---LT-
p-II--F- -ICV--- -AGERVO- -E--VKIVKMKL . TVQKNNSTATSSGORQNAGEKEETVPPSGNTGNTGRATETPSG RL--VITDA--VAR-
- -g K--E- -IVV-W- A TLTAVR K EKE AAARDND

... VQLQ-QQEEKE - QQQEASG . Sy

.OQSKTESNSGSREGG SQGASA-AGI-G---L=--A------
...... E-QNKDPPGAAGGQAV - - - - - -VIR-A- - -YQ-
E-ETONKDPPGAAGCQAY - - --- - -R-A- - - FQ-
KGEKESQAQAA, -A- - -VIR-A- - -FQ-
... .KQGEEKTAQ--T-A----IR-P---FQ-
KEDSKG-S-AKATTSG- - - -VIRTA- - -YQ-

Ll Z-E--EQR-QPSGAGAS- - - - - VIRTA--TYQ-

plip27
LQ-VOQRHLVVE. .0\ veeeeeaanns TGTTETMPKTSRPTAP- SGRGG- - - L -NY--
.Q- IQRHLAAE . . -+« IETAEKMPSTSRPTAPPOEQQO- F- vu VAT
-L TGTAEKMP TAPPSGKRG- - -VQ-AG . -NY- -

:TKTTEKMPSTSRPTAPPSGNGG F- Vg VA

GL. K \)
D--GLAES- - -SK- - -QK- -KV -
-VUN- - ---GLAESR-GSK- - - -K-RKV-G-LVP----N-K--- --CVIF L AEEKV- - -E- -

PSGGQ NTAATP GR. HG-—-V-—QN.N-W--
ELOAKKKNEPTVTPSGG R----- SVN.N-W- -
QLAM- -IR- ﬁ- -IFE-

K K---Q LEP----G-K
RK- -Al -L SL SAN---»K--VVK-»SV L-LVP----N-IA-F-LCCV-A-I-AE-KV---E--KA-VK--
--GTE-K.IDPEL- KKL RV---ET- -C RRA VK--VO--KHLCID DD-G-K---KR-VEK-L-LEEG-TQK-K--L-ICIVIL-LQEGLPVRN-I--KKRVKVKE.
---5--G.-R-EK--AF--V- S L--VAK--D--GLHER---5Q---QK---V-F-LVP----N-I--F--CCVVW---SKVKVT--E--VQ- VKQHCHL
I --GLSDT---SA--IQK-I-VIL-LVP----G-K--F-LCCV-W---KEVKV---E--VAHVKKQCH!

LSDH- - - -AT--EK---V-L-LVP----G-K--F-LCCV-W- - -KEVKV- - -E--VA-VK- CCHLVEKAENTTEKEKGAT
LSDK----QQ--E -»SVCW-.YDO--DN KA-VG--CVVA- I-AG----S-OD--K-LKVITRKEEKOEDE ..............
LHEK---SQ- - -EK--SV-F-LVP----N-TI----- CCCIW- - -AKVKVT- -E- -KE-VKQRYHLV! ERENAASEEEKGA
LHEK- - -SK- - -EK--SV-F-LVP -CCCVW- - -AKEKVT - - E - -KE - VKQKLHLVAEKENAASEKEQR . . .

K Q K- -SV-F-LVP----N-LA- - - - CCCIW- - - AKVKVT - -E - -KK-V - QCFHLAAKGESAASEKEEK . ATATPS! .
E--TR---LEA----N-K---GI-CVIWAC- ANLSVD--E--KKAVYRRIKOVEQEEELEMALIOROKEKEVEQKQQ OQE RQOEPQAAPQTTP V----Ll Q-F--
QE--TR---LEAS---G-K---GI-CVVWAC-ANLSVE- -E- -KKAVARRIKQAE .QEE LIQKKAE -QKT - - - -ADTQQKTNQPA- F--LRQG 0 Y--
Y--»OT-IEXiA-LEPO--»S-K»-FRiCC¥VW-C-RGL-VA--E---R VRKRIGAKKKNIVIGNADQGDDQPPOGAAGGE%?#E 8 3RS FRDPN RT

LSDA- K-

R LSDS----QD--KK--EVIL-LQP----SIK--FGIASV---I-AG---E--EQ-KQQVKIRCHLA..........

---GN-T.VDREVVRSF-RVA- K—fﬂ—T OAR v L-KE--R-V---QK--SVCW-LYAS- -KN-KA-VG--CV-A- C—*G PV---Q---K-VRL-PAKNEEAQA.

--SGN-IS- APHICEGLORVH--KDS----QK»- --LVK---KLCLDSA-IS-A--VKKLMSH-A-L-PDA-K-VK-IWGMLCV-A-L-E--PCRN-Q--KE-VNV--KKP......
-SGN--S-APHICEGLQ-VH--K-S----QK--VI-LVK---KLCLDST-IA-ET-TKKLMEH-A-LVPD- -K-VK- -WGMMCV-A-L-A--PCTN-Q- -KE-V-VKDTKQKEKP

--SGN IS- APEICESLORV»--KDS--T--R»-L-»LV »--KLCLDGK ISSO--VKKLCEHIA LVPE--KTI-»IWGMISV A-LYNN- OVS--OA-IK---VRPREEKA..
-SGN RQIE -----5-- -QKR VD--TK--D--GLGAN K RW-LYP- - -KN-KA-VG--CVI -LG-R! IN-VKI

-QKR -TK--D--GLGAH- »AD-»KR-»-VCW LYS- - -KN-KA-VG- -CV-C-C-LG-K-AN-A- -MQ- -KI - PTQE .

. V-M-VLRGP.
. \PVPE-K-F-LIREN.QRW
‘DRQ-K-G- - - LTREN . QRW- -

DS--T-QKR-L---T---D--GLGAH----AD- -KK---VCW-LYS---KN-KA-VG--CV-C-C-LG-KVA--Q--MQ--KI-PTQE. . . . ERQPK-G---L-REN.QRW- -

-S--T-QKR- VE»»TK»»D--GLGSO---»A--»KK-»SVCW LYA- - -KN-KA-VG- -CVIC-C-LGVR-S--Q- - IS-VKT-PAPEAAGKK . 1 1 1 vtsssioe it i iieaesens Q-TGG- - -LIREN.QRW- -
K---R-LVR-L---KK--D--GLSDQ-M-SK- - -EK--TV-L-LEAN---N- K--FGIISVVWA--AKK VE--EQ-KQ-VK- ACNWKDDPPATSGGQSENSSONM ASET SGQKVVQQEKQKAATPPPRG- - -LLR-P-N-WI-

G-A I-T-RK- K---R- LVR-L-»»G --D--GLSDQ- - -SK---E--IKTIL-LEKH---N- »-FGIT VVWA - - AEKDVE - - EQ-KQ-VK-ACNWEDEETVTSSGQKENS T-SGREGKMQLPAAMP-SGG-G- - -LIR-P-N-WI-

- -NEQGL . -GKKT - EDLO V--KK-K-GC--I--VR-MCT-VS-CVLIFE--KSAT-VA---EKVT-LVD----V----- CSVC--L-RKWN-E--Q--EK- V--AYKKOAMIEMASKEEEKAK ........................ KEAEKLDM- - -TGP.QGP- -
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PZ.TZ.00.TAN1
PZ.CM.05.S1VcpzLB7
Z US.85.CPZ S

7.GA.88.GA

SNACMA99ACN166
SN.CM.99.CN71
S_1.CM.01.1085
US_1.CM.01.CM1239
US"2.CM.01.CM 1246
(US_2.CM.01.CM2500

IAC.US .x. 2"59
2A.GW.x.ALI
2A.DE.x.BEN
A.SN.x.ST
2B.GH.86.D205
2B.CI.x. EHO
2G.CL92.ABT96
2U.FR.96.12034
AC.US.x.251_B

OOOOOOOOOOOOOO\l\\\\\\l\l\l\\\\

TAN UG.X.TANI
SAB.SN.x.SAB1C
OLC.CI.97497C112
DRL.

5
2
Z
3
=7
20
&
=

RCM.GA x GABI
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o<
I
)

M.x.CGU1

CyPA binding major homology region
QAISPRTLNAWVKVVEEKAFSPEVI PMFSALSEGATPQD LNP';MLNEVGGHOAAMOMLKETI NE EAAEWDR\I!H PVH. AGPI/SPGQMRE PRGSD IAGTTSTLOEO IGWMTE ..... NPPI PVG[E)IYKRWI ILGLNKIVRMYS PTSI LDIRQGPKE PFRDYVDRF'Y:KTLRAEQ

DOODDDDDDDDDD
>rrrrr>rI>>>I>

CLSY-V 0---VI—
C--Y-I-Q---VL-
VL-

ST~ -L-KT-IATI---K-A--TVAL----A--C
--L---L-KT-TATI--K-A--TVAL----A--C
--VE--LVK¥--O-I---E-A---VAL Q

rl<<<<<<<<<<<<

-G-—--C—- GGIA SLA---L-Y-T--IAY-M-L---ILDT--GFP-V--DE--KK-E-Y-LL--

K
N--N-A----K-V-M--QRC-
©-D--N-AD- - -K- - -M- -QRC -
.. .QD-VN--N--RK- QRC-
Q... .QD-VN--D--RK-

ISR

'iionovw--e»--o»»v.»»

-E-T-RQ. QEQVN
Vi ---A---RPAGOGOG-- <2Q--R--Ve---

RPAGOGAG--D--0--R--V- -
RQ....QG D V-M--

XD
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AC.US.x.239

H2A.GW.x.ALI

H2A DE.x.BEN

H2A.SN.x.ST

H2B.GH.86.D205
B.C

AC.USx251_TA1l
AC US.x.EMBL_3
M.US.x H
SMM US.x.PGM53
SM US x SlemH()?iF L3
MM.S 192B

STM
MNE,US x.MNE027
GRV.ET.x.GRI_677
VER.KE.x.TYO!_patent
9063

VER KE.x.AGM155
VER.DE.x.AGM3
TAN.UG.x.TAN1
SAB.SN.x.SAB1C
OLC.C1.97.97CI12

.GA.x.GAB1
MND_1.GA.x. MNDGB1
MND"2.x.x.5440
MND 2. CM 98. CIIXII()

D 2.GA .x
DEB.CM.99.CM4O
DEB.CM.99.CM5
DEN.CD.x.CD1
TAL.CM.01.8023
TAL.CM.00.266
MON.CM.99.L

KE.x.KE51
COL.CM.x. CGUl

PLV Proteins

ASO[E)VKNWMTETL LVQNAN PDCK'gI LEALG P/G\ATLEEMMTACQGVGG PGHKARVLAEAMSOV'(IJ'gS/S\T ..... IMMQRGN FRNQR ............
or e

S
»-G-»-M-»OOH»-
TDPQ--T---Q---
TDPQ--T---Q---
TDPQ--T---Q---

-Y-SKIM-Q-LQEAL : -050
A--RKI ATAMQ

p24 endvp2 start p2 enU7 start

-QNP .
V L--»-GNRGGK.

.GVFL——HNGKPT .
.S- F---AGG TPP. .
.NVF- ---NGRVN. .
LE-F---- QNRPPN.
.VN L-G-KRPPLK. .
TV KGPK. .

...SVFL-K
O QGRA .DVFF-K-QGAGPK
--ATALKGTSS .YN- V K- PEGR-

M
LM- - - -ASAL . RQONTIETIN-V- G. OGPR
p27_p2 p2 p8

-Q---LM---LKEALRPVPTP. .

-Q-X-LM- - -LKDALTQGPLP. .

-Q---LM-- -LKEALTPGOLP
KEALRPDQL

-AV- - -NSGG

-NSGG

S GKI--
-Y-SKIM- 0 LOEAL H Q..
-Y-SKIM-Q-LQEAL.-.SQ

N---Q-GQ-GRP
.VN-V-GAPRGGRG. .
V. GN-FV-Q-ARPRGP. .

Zn motif

G-T
ARGRGNGSOGNRGN

. ENS
GGAGGGPRRTPR

RPP---Y -Q-PE-- M
RGPPR- -K--QI - -IQKD-PRAGPN. .

Zn motif

RGI
LOGRGRPLNPNI--Y--- -P--L. _F-K- - -RQ.

.GGGPQQGRLR-Y- - -RF - - -KN- - SQKGP .

RG
GRFVRTGGGGPRR

GRFVRTGGGGPR-PLT-
GRFVRTGGGGPR - PLT-

-P
-G..
-G..
-QPGA -R
PPGS-F- -QM--RAAO R
PPGT-Y--- -P--TA-0-
YN--QP--LA---POP
KQAQ

K R

Q--E-K-G AQ-P. .
PK-K- PVPMRRGOGPT-- --EV--VQRN-P..
PK-K-PVPLRRG! OGPT--G--EI--VQRN-P..
KK-KRSPQQR. .GPPT--G---T--IQ-N-P.
Q--QE N--Al

.K-FN LAR,
K- FN-—GT-—IARQ ROP

gen
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= Vpr bindin
p 2
g p7 endwpl start pl encL/pG start Vpr binding p6 end, Gag end

H1B.FR .83.HXB2 ERQANFLGKIWPS. . . . YKGRP. . . GNFLQSRP EPTAPPEESFRSGVETT . . .PLTSLRSLFGNDPSSQ+
HIA1.UG.85.U455 N---- . p- . A-T-GM-EKM. . . L -S-A-. -LK-R-QT..--V--K- L---
H1B.US.90. WEAU160 K
H1C.ET.86.ETH2220
H1D,CD,84.84ZR085
HIFi BE.93.VI850
H1G.SE.93.SE6165
H1H,CF.90.056
H1J.SE.93 SE7887
H1K.CM.96.MP5S3
H101_AE.TH.90.CM240
H102_AG.NG.x.IB
H103-AB.RU.97.KALIS3_2
H104_cpx.CY.94.
HIN.CM.95.YBF3
H10.BE.&7.ANT70
H10.CM.91.MVP5180
CPZ.CD.90.ANT
CPZEMOLSIVeprCAMI3
CPZ.CM.05.SIVcpzEK 505
CPZCM08 SIVe zMB66
b7 GA SR GARS
CPZ.CM.98.CAM5
CPZ.CM.05.SIVcpzMT145
CPZTZ.00.TANI L RT-L. .. WGC--. .
CPZ.CM.05.SIVcpzLBT e GKLV Lo-onii.5Q---. - . TTORQEDREEOKTENK. P -
CPZ.US.85.CPZUS o N . . . ~QEKQGK-KE . . . PF..Q-
CPZ.GA.88.GABI R G---..R..5---. . X . . KSQEKKEGESS - - -
GSN.CM.99.CN166 TGTPIKELY——DLGRGR. . Ll . . LEEEPQQLNLSTPVGEPQSKGQK- ESRNT - - -
GSN.CM.99.CN71 .GTPAKEL- - -DLGRGR. . .., .RA-. .. L . . . EVEPQQLNLSPPVGEPQNKEQKAEKRNT - - . . . -
US_1.CM.01.1085 o PFG L . . GPGEGKQD
US_1.CM.01.CM1239 .. SEGAK LU QRR--. LR SL. L DLVNL
US72.CM.01.CM1246 LGF. ... LIl M- << DTAEPVNFSPLVGPKE .
US~2.CM.01.CM2500 G HRK- .. M-S- - -DTAEIVNFSPEVGPRKEN |
PTAP motif PSAP in HIV-2 B, U I\
TIAC,US.x.239 e EDPA\/DLLKNYMQLGKQQREKQRES. . .
2A.GWx.ALI o L . L . - AEPAADLLEQVIO0CRKOREQRERPYKEVTEDLLHLE .0 -Q
H2A DE.x.BEN . - ADPAAELLERYMQQGRKQREQRERPYKEVTEDLLHLE . . . Q. Q
H2A'SNx.ST o LUUUKK- L LlIUIPQGL IDPVEDL LEKYMQQGKROREQRERPYKEVTEDFLOLE . Q
H2B.GH.86 D205 o CUUUURK- L . ..VPOGVT S- - - MNPAEGMTPRGATPSAPPAI PAVEMLKSYMQMGRQQRE . - . .S . Q
H2B.CI.x,EHO o CUUUKK- L Ll PQGIV- S»--MNPAFGMTPQGAIPSAPPAD PAEEMLKNYMQLGKKOKE.. N Q
H2G.CL.92.ABT96 o CUUUUKK- L LVPQGLT-S--- MD. " PAVDLLKNYMXLGRKQKE . . . .Q. Q
H2U.FR.96.12034 o LUUUUIKK- L L . SPAVDLLKSYHMOGGKKOKE - . Q
AC.US x.251_BK28 o LUUUKK- L L . . EDPAVDLLKNYMQLGKQQRE . ; . .S . Q
AC.USX.251 TALl o CLUUURK- L i . . . ..EDPA\/DLLKNYMQLGKQQREKQRES.. Q
AC.US X EMBL,_3 o LUUUUKK- L L . . . . EDPAVDLLKNYMQLGKQQRE. . . .5. Q
MM.US.x.H9 o LLUUIKK- L IR--PMAQ. .. ... . . . . "EDPAVDLLKNYMKVGRRQRE . - . .N. Q
SMM.US x PGM53 o LUUUKK- L L . . . . EDPAVDLLRNYMKMGRKQRE . . . :N. . Q
SMM.US x.SIVsSmH635F_L3 .. LUURK- L i . . . . "EDPAVDLLKNYMKMGRKQRE . . . ‘N . Q
SMM SL.92.SL.92B o LUUUKK- L L . . . - (DPAARTVKEYLEKAGREKT (R Q
STM.US X.STM o CUURK- L i . . . .EDPAAD LLRSYMOLGKKORE 5. Q
MNE.US x.MNEQ27 o G---FGPWG. . . . . .KK-. .. i . . . EDPAVDLLKIYMOLGKQGRE . 5. Q
GRVETx.GRI 677 o NG YGHWG. . . . . CUR-SV-Y-LLll . METAYDPAKKLLQO AEKGQRLREER. . . . Q
VER KE.x.TYOI_patent . o GA . . P AKKLL OV AEKCROLREQRR . - Q
VERKE.x.9063 o v o LR L llllGV--5---PPTP . . YDPAKKLLQQYAEKGKQLREQGK. . RT-PTNPDWAEGYSLNS .
VERKE.x.AGMI55 o o . L L . STPYDPAKKLLQOYAEKGKQMRNQNR. N - ANNPOWNEGYSLNS
VER.DE.x. AGM3 o o . L Pp-p . .. YDPAKKLLQQYADKGKQLREQRK VNPDHTEGYSLNS
TANUGXTANI o .G, .TK- .. .R---EQGGA. v TGSPAAGAYDPARKLLEQYAKKG . DOLRKOKE LEDY
SAB SN x.SAB1C - UUR L M-ROY-R | PEENNVABRPPTRGPGPODPATALLKQYAVOGKROKOQHD . .- NHSPQQSP.
QLCCL 97A97C112
ROM NGxNG411
RCM.GA x.GABI
MND_1.GA x MNDGB1

MND_2.x, 0
MND 2 CM 98 CM16
MND_2.GA

DEB.! CM 99 CM40
K 99.CM.

e . R-P-
WRC.CL97.97CI14 P . . MPSNNYPVQKLRSLNNFGP . . TTTM-S - - -MREDPNI . .
WRC. CI 98.98C104 P . . .MPSNNYPVQKVRSLNNFGP. . .ATI-S---MREDPNI. .
A\ M05 Pbt_05GM_X02 .. . . .RPSNNYPVOKMNAGVNTFG PVV----V
1 24 . .. . ..NG-S. PIMGGAAG VI
LST .
LST.KE.x. .. .. . . APTI ..
SYK.KE.x.SYK173 . . .. PV RS S---L DIEDGPWLTWSAQMSQQAQAKAQNSPSKKPPTNREVLS - . . (K-
SYK.KE.x.KE51 P .. . . WPWQQQTWGNYASPQQKHIAMATPLQPQSSPKTVKDLLVPGK-S. . . EKKEEMKEKGPLYP--Q-
COL.CM.x.CGU1 NK .. KMSKD. . .LP-RREKGES.LYP- -K- - - -
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AC.US.x.239
H2A.GW.x.ALI
H2A DE.x.BEN
H2A.SN.x.ST
H2B.GH.86.D205

B.C

'AC.USx251 BK28
AC US.x.EMBL_3
M.US.x H
SMM US.x.PGM53
SM US x Sleme)?iF L3
MM.S 192B

STR4
MNE,US x.MNE027
GRV.ET.x.GRI_677
VER.KE.x.TYO!_patent
9063

VER KE.x.AGM155
VER.DE.x.AGM3
TAN.UG.x.TAN1
SAB.SN.x.SAB1C
OLE.CI.97.97CI 12

.GA.x.GAB1
MND_1.GA.x. MNDGB1
MND"2.x.x.5440
MND 2. CM 98. CIIXII()

D 2.GA .x
DEB.CM.99.CM4O
DEB.CM.99.CM5
DEN.CD.x.CD1
TAL.CM.01.8023

SYKKE.x.KE5
COL.CM.x.CGU1

PLV Proteins

pag-Pol TF start Gag-Pol TF entlprotease start
..LQGKA. . .REFSSEQT.. RANSPTE\RELQVWGEDN ............................... NSP%E_AI_GAERQGTX ..... SFNFPOVTLWORPLVTIKIGGOLKEALLDTGADDTVLEEMSL. .. .PGRWKPKI;IIGGIGGFIKVROYDOILIEIC

SSN---W-S. . ...
11Q-- P -T--S-N---R-0-G.

. VERGIKET- - LPAG- E..GTH SAP---W-S- SNR
. PERE-...--L-PKEG..G
..VEREIKKT--L AGRE. .

.. L ..

..... VGVQT--LCA- HP.. RERE

semP---. KL----- CUIH--ANC D IWISAK!

.VERGIKET--LPGK . .G-H-S-N-GFR-SR--S.
.-RE-...-QLCA--N..-T-G--D---W-P-GR..

. .PPSP. .Q-L--NFPAANSPGG. . .. .GGRTPAAQSLDT-RGTPEQGTEGGEQEH-LSL-V
..... P. 0 L--N P! G . .. .GGGTPAAQPV - AGGGAPEQGAEGRKEEH LSL-V.

P..... Ki DLSLANCSAI . . S TGQEE-LS--V

GRG-DREQAV.P-L----IS
------ DTGETGKGKGAL . . -A----I
-EPGEER-REQSI..-T-L--I

..... GQSLPAS. . . WSEROEE—LS——V . LV --E-
RL..... PVSEAE- LP-YIAHAYGTPRYS-AGELLP.TSRAQG RATQGOEROKD LS--V. . .KIS- ELT- -VV--L- -K--KGVIVKFN
...... LPQEAE - LPCYIAHAISSPRYS-DS-LLP-GGSTEGE PNPPSPTGQEE - LS-—VIP-—G--IR VMVH- -PVSM- - - - - - ---IIQ-SEI..EIDKE-T--VV--L- -K--KAVKV-FN
FPol pl5 start (-1 from Gag) pli}rotease
---PWSMG. . .. ~ASGADANCSP. . .\ RGPSCGSAKELHAVGOAAERK- ERKQREALOGGORG. AA- -FS5- -R--V- -AH-E--PY-V-------- . NTKE -KNVE - -VL
-SAGINTNSTP.SRASSGPAGAVYAAGEKAKRAEREAIQRGDGGLTA-R. TQR LAA--FS--K--V--AY . IV- -NTKE-EDVE-KVL

---AWPMG. ...

e - -SGADTNSTS . GRSSSGTVGEIYAAREKAEGAEGETIQRGDGGLAA R....
N-AGADTNSTP. -RPSRGPTREVHAAREKAERAEREAIQRSDRGLPAAR. . . .
-ASGSDTICTPDEPSRGHDTSGGDTICAPCRSSSGDAEKLHADGETTER. . . .

T-GDSAICAP.DEPSIRHDTSGCDSICTPCRSSRGDAKELHATREEAEG. . . .EQRE ITNE-KNVE- -VV

-SGSDSISTT. .. v v, DGPSSRPTEELHAXGEEAKG TKE - KNVE -KV'
-AGTDPNSP. . . . SSRTSSGSADPDSPSSGPSSGSAKELHATGQET! .EQRE-IQGGDGG- ITKKFHNVN -KVL
-ASGADANCSP . RGPSC SAKELHAVGOAAERKTERKOREALOGDDRG AA- ITKE-KNVE- -VL
ASGADANCSP. . .. . .RGPSCGSAKELHAVGQAA KQREALQGGDRG-AA- ITKE-KNVK- -VL
. -ASGADANCSP. .RGPSCGSAKELHAVGQAAER - 'KQREALQGGDRG-AA- - FS- -R ITKE -KNVE - -VL
.DASGADTNCSX RGSSCGSTEELHEGGQKAEG EQRE-LQGGNGG-AA--FS--R--V- “AY-EE-PI-V ITKE-KDVK-KVL
DASGADANCS RGSSCGSTEELHEDGQKAEG EQRE-LQGGDGG-AA--FS--R--V-AAY-EE-PV-V ITKE -KDVK-KVL
- - -VWPMG ASGADTNCS RGSSCGSTEELHEDGQKAI EQRE-LQGGDRG-AA--FS--R--V--AY-EE-PV-V ITKE-KDVK-KVL
- - -PWPMG .NIIDTVST RSSSPDSQGVSRESTEGKD KEEQALQGGDGG-AA- -FS-RR--V-RAL-E--PL-V ITKE-RTVK--VL
- - -LWPMG .NTSGADANCPS RRPSCGSAEKLHAAGQEAER EQED-LQGGDRG-AA- -FS--R--V--AH-E--PV-V ITKEFKNVN- -VL
- --LWPMG G .NASGADTNCS .RGPSCGSAKKLHAVGQTAER KQKEALQGGGRG-AA--FS--R--V--AH-E--PA-V ITKE-KNVE - -VL
TKKFCAIQRRH SGTNSPP. . . . . NSLRSSKEAPPAVCREGTAPERGE RTDKETEGERSGGC-LELP--R--MKRVI-E-TPVQ- -KE-QGVQVQLE
.. . . IRPSKEAPAATCRERETTEGAK EST-NESGLDRGIF-EL.P--R--IK-VY-E-VPIK- -KE-NDREVK-E
WSG. . TERAPSTDT PSKEAPAAVCREGKTVEGTR- ENTTNKSRLGGRIF-EL.P--R--IK-VI-E-VPVKV - E*SNVEVK*E
. WGG. . TKCAPSTEQ YTLRPSKEAPAAVCRERETNEKSEQ PSEQSRLERGIF-EL.P--R--IR-CI---TAVK- - NVEVQLE
YS.......WGG..ANCAPSTES .. IRPCKE AAIC QGEAVEGTK - KTTSSESRLDRGIF-EL.P--R--IK-VY-E-VPIR- N- KE SDREVRLE
e . SR..... SDGSPDACARIP. ... ............ HRFASCGSIRPSQETAGAVCQKG . .RSTEKAEGEGTGGL - LEFP- -R- -MSK-Y-Q- - PVQV ---N--VN-D
---VWPLG. .QRE. TOEFP DLHQTNSSPNG- GLOOAGGKLVCROTSDORTRARRSSNSPVKAVCCSGETAET VA...... KPLA-TEPLRGGLQL - - -S--R--MK-VY-E--KVT- N KA-HNQEVK-E
----MEGR. . .ESR- SPOHATEDRDGHLSLCTYPG ................................... TDFGEG-K. .GKERDEGGEET-LSL-SIS--R--MIELY-E--QVT- -R-M--RCRIRIF.

QRETQ- - - -GL
AGETEEP SLDFLETY .....
SGEAEELSFDFLDSLCSRDGEQLRP

SLQTG-
----YPLG...... QWQAQ- LPC .
QWQTQ-LP...GDAIDPNGP. ...
QWQAQ-L-....CHATDPISTP.
LQET. Q- L-RRNWEVHPGEHS - SGILD
LPET.Q- - FGRDWEIHPREHS-SG-F
... .EESSQELCTVLPSDESGFAMEPSEG.
...... EDPPGQGTE-LPSGATHRTAD. . .
...... ENPTGQRTE - FSSGATIGTAN.

ADPISSSIARIPPGGSGREDAPKVHGAGSSAEETT- .TTTAEEGPLRGGLQL--FS-RL--TTIVEVE--KV--
- ERGRMESPVRSSRRDAQEIPSIGETAQTGAEER. . . . EQGESGESLRGCVVL - - FS- -K- - VTWVE-E - -KV- -
............. CRRDAKELSEEGRGTKETTEAG. . . .RE-EERGSISG-L-L--FA--K--TTIAQ-E--KV-V
GTRGDSNSSTIRGETSAENSEHLSEIRERA .
1DPISTPDARVGRPGRI S-R- .
...... SNARDGRPSRENAVRLHEERATAESGKO . .TGKEREGSIRG LQL--FS--N--TTVVE-E--KV--
. .DARDGGSSREDVIRLYEKGATTEGSKGD. . . .QAGEGQGSLRG-LQL--FS--N--TTVVE- E--KV--
................. YQGTSTGAGEQPPEGGNNEEREV . PG- - GAEIS - - R- -MT - VH- E-RKVQV -
................. NQGT CARGKECSPGGHNDOEREV PR--GAEIS--R--MTAVYVE-KRVQV-
PAATTVPTKFSRGGKQTILSGROEA QAV...PSG-RGDNEGE-LS-VE-S--R--IGQ-WVQ--RV-V-
....... RASHSIMAGGDY] SDQG. . . .C-STQATDEGE - LSLVSQS- -R- - I-KVL-E-REV-V-
RASHSIMAGGDYHVDPT QE..... APRNNHNKGE - LSLFGQS- -R--I-KVL-E--EV-V

...... QEGAK-LP-HLCAAQRTDSAS . . T DCGASQSOPRDWFP. . .EDGDPKGDEAG-LSLLSIS--G--IRSVL----KVSM-
FW....... PRQEGAKELSSNLLA- - - -SGTN . e GXQGELLTSSGTTRDP. ...... SADSPEGDEEG-LSL --G--VR-VE-A--SVSM-

...... QGAA- -L--HAFCSA. P SRR .SRGSDIGEQNDTTPVKGRESSGDLOTVRTG O STAEEEGKGGM-GAMLEYA-SR- - -EKVF-N- -PVT-

... .DALEQLSSSEA-ELEQFWANNNNAFCSSNE-GSKH. ... ...... IEGSTIEGTTGTQE - - AL--IS-RT--MIQCI-E-HSVS-

.. DALKQLPSSKG ELEQFWAG. NNTVCSSNEGGSKH TRIREIPPERSSIEGAGTGK .KGREEERNGAARVA- - -IS-RN--MIQCI-E-NSVS-
PRA....EALQQLSS............. GEYLWASG. ANSTSGSYHARTRATSSERSSDEEG . .E-ERNAEGGESRISL - -IS-RT--MIQCI--RESVS-
...... EWTF - QL NHGRGC-SD - FSAT. B .HGESASNKSREGNRDIQEPRTTTEE . . . . . ATTSSTEVCGRALPEFLL - SR- - IEKVLVN- -EVT- S-N-V.
...... EWSS-KL-FDGGEC-SSTISSP. . . NGKELNKSRESLRNIOEPRTTTEE. ... .ATAGSTEMCGRAMPEFLL-SR--IEN-LVNR-PVS- S-N-V..
...... EWSS-KL - FDGGEC-SSTISSP. . .NGEEPNTSRESLRNIQEPRTTAEE. . ...ATADPTEMCGRAMPEFLL -SR--TIEN-LVN--PVS- S-N-V.
..... QQTSRQLS-TGRS. . .. . Sp NGECSNKSRI STGDLODFRTTAEK. . .AAAASPTEMCGRALPEFTL.SR--IES-LVN--PVS- - S-N-V.
..... LQEAPSQLP- -ERAICSP-G. . .......GHRRWAMAHMVSTDEPTSTSEGTELSLEETPHQQG-ALA. . .EGEQWEGGDQE-LSLS-LS--R--MIEVDVE-D-VQM-V- R-EDI..QLHQP-S--IV--L--N- T- --—RN RFTVV
----RVGE...... OETPS CDEGDTNSPTSGG . -AMAAT - MGKLCFTPTEAHSNGHPATATVLSKDSOGPLGPWETF. . .REERRDEGEGT-LSL-SIS--R--MME-NVE-TKVTM- R-QDI..QLHQP-T--IV--L--N-R----N--RFQ-E
---GNQGGG. . ... STDSHLPP . e EDEQR. . .PATQEGEGGE. -LSLLE-S-RR--I-IVEVE--KCQ----------- FK-EDV..QLT-A-TAVQ-Q-- - -A-R-K--RDKILKMG
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SIVcpzEK 505
DZ SM .05. SIV ZMB66
Z GA. 88 GAB2
PZ.CM.98.CAMS
Z.CM.05.SIVcepzMT145
PZ.TZ.00.TAN1
Z.CM. 05 SIVcpzLB7
PZUS

PZ.CM.01. SIchzCAMH
PZ.CM.

OOOOOOOOOOOOO(‘l\l\l\\\\\\\\l\l\
%]

H2A.SN.x.ST
H2B.GH.86.D205
H2B.CI.x. EHO
H2G.CI1.92.ABT96
{214U.FRA964 12034

6
VER. KE x.TYOl _patent
VER KE.x.9063

VER KE X. ACG}M%SS

RCM.NG.x
RCM GA.x

COL. CM x.CGU1

K70R
protease en(L/pGé, p51 RT start M41L DTN
GEK%I ..... GTVLVGPTPVNIIGRNhLTUIGCTLNFPISPIETV. . .PVKLKPEMDGPKVKUWPLTEEKIKAL¥EIC"!"EMEKEGKISKIGPENPYNTPVFAIKKKDSTKWRKLVDFRELNKRTQDFWEVQLGIPH_;P_AGLKKKKS

- LA,
-K5Q--M-I---K--EA---LA-

-------- T--L---C-SKL-T---MVGGQL-PT...
protea%wSl RT start

TQAL- -
-E--KA--EDL--Q- HL

;2 -
-SK---E--EK--DRL E----Q AEAS OW—
E--K---EQ Q--

D--I--L---Y-AKN- VSI
D-—%--L---Y AKM-VSI---VLDFTP-

-D-V---I--SV-AK-VLAQLSDKIP.

-D-V---I--NV-AR-VLSQLSDKIP.

-D- V---I--AM AK-ILAQLSDKIP.
VMV AL .

D110 catalytic site
...... VTVLDVGDAYFSVPLDEgF 279

[P
EOSOWOSA—RNRSRER

su0Id A'Td

1o0d



6007 wnipuadwo)) duanbag ATH

60v

.83. HXB2
.85.U455
.90.WEAU160
'ET.86.ETH2220

H:l:!:)g'i_cmmwza
=0
%c
et
Pty

®
<
S
Sm
[ele}
2
&

.SE.03.SE7887

ceesEen

PZ.CM.01. SIchzCAMH
PZ.CM.05.SIVcpzEK505

DZ SM .05. SIV ZMB66

Z GA. 88 GAB2

PZ.CM.98.CAMS
Z.CM.05.SIVcepzMT145

PZ.TZ.00.TAN1

Z.CM. 05 SIVcpzLB7

PZUS
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%]

H2A.SN.x.ST
H2B.GH.86.D205
H2B.CI.x. EHO
H2G.CI1.92.ABT96
{214U.FRA964 12034

6
VER. KE x.TYOl _patent
VER KE.x.9063

VER KE X. ACG}M%SS

RCM.NG.x
RCM GA.x

COL. CM x.CGU1

PLV Proteins

K219Q
polymerase motif T215Y

RKYTAFTIPS INNETPGRYQYNVLPQGHKGSPATFQSSHTKLEPFRKQNPDIVIYQYMDDLYVGSDLEIGOHRTKIEELRQHLLRWGLTTPDKKHOKEPPFLMGYELHPDKWTVOPTYLPEKDS .
F

“ZLA---EAV-D--D---K--F-
-PLTE--KR--L--E--YQ--F-
-PLAE--KRV-L--E--YQ--F-

<M S <<<<< HH<

O
-LI---RKL-E--QUVHKI-NL-TSYNIQ--EA- - -PDY-VK-L-
-LI---RKLAE--QUVHKT -NL-TSYNIQ--EA---QDY-VR-L-

-SV--V--QA- AR
-SV--V--Q- -AE- - - FK-
-SL-QV--LG-AR- - - FK-
-SL-QV--QG-AR- - - FK-
P----5V-AV--MG-AK-F-FK-
S -8V--V--LG-AK- - -FK- - -eooo- T---ATTA-L

_______

DD cat:}_’ytlc site

RHT-GLE-
EIKRNL-ALT-V
KIKEELKPLT-V

WI - - - - PEKE-DE-V L--LR-FE-
MLIA- -RPKAE-LVMVQQ--DY-ET--FK--E--F--D--Y--
PRAE-LE-VKQ- - EL-RSYN-E- -P--Y-

F----RPKHL-EQM-K- - -T--KF- - -E-
-F----RTAHE-SQM-KR- -E-- -T- - FE-

E

L=~ RKD--LK-VAQ- - -F--ER- -R--PE-Y-
-;-N:DKVS-LEQUKQ- -KE - -EK- -R--PE-Y-
A--RSLI MVK- - -DF - AV- - FE- - -A-F-

<<

<

D E .
--LI---R---E--RLVKRV-DL-TSK-IQ--EE---QDY-VE-L------ GG- RIR- VE-»DQET..

QL- NI-DE.I---QL--
SL-KVQ---ITES.P---EL--I
KQ-KL-KVKI--Q-K. .

WTVNDIQKLVGKLNWASQIYKGI KVEO LCKL LRGXKALTE\II

S---TKE--R-I--A-P-D-K
S---TKE----I--A-P-D--
S---TKH- -RAI--VPG- -DP

-RTKE----I--V-P- EOL
-RTKE----I--V---E--
~ RTKE----TI--V---D--
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AC.US.x.239

H2A.GW.x.ALI

H2A DE.x.BEN

H2A.SN.x.ST

H2B.GH.86.D205
B.C

'AC.USx251 BK28
AC US.x.EMBL_3
M.US.x H
SMM US.x.PGM53
SM US x SlemHt’)?iF L3
MM.S 192B

STM
MNE,US x.MNE027
GRV.ET.x.GRI_677
VER.KE.x.TYO!_patent
9063

VER KE.x.AGM155
VER.DE.x.AGM3
TAN.UG.x.TAN1
SAB.SN.x.SAB1C
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P--V---G-Q-HT---ELRS-AH-M
E.T-P--V--FT-1-HT---ELRT-AHCI
NAI-RA-R-Q-QKS--M- EtO--A--

I G
HGT RR--HNTGKNQ F-SMQE-ASVI---GR- A--T---V-

I-.IME--VER-L-
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MM.S 192B

STM
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VER KE.x.AGM155
VER.DE.x.AGM3
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SAB.SN.x.SAB1C
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PLV Proteins

p66 RT, p15 Rnase H enip?l Integrase start
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L.x.x.FAO
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PLV Proteins

p31 Integrase end
Pol end
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----- GGKEV-SSSHMEDTGEA
»»»»» GGKEL - SGSHLEDTGEA
----- GGKEL-SGPHLEDTGEA
»»»»» GGKEL - SGSHLEDTGEA
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DRL.x.x.FAO
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RCM.GA.x.GAB1
MND_1.GA.x.MNDGB1

MON.NG.x.NG1
WRC.CI1.97.97Cl14
WRC.CI.98.98

SYK'KE.x.KE5
COL.CM.x.CGU1

CI104
C.GM.05.Pbt_05GM_X02
8.L14
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. . .AAFT-V---QLY-Q-F-Q-K TQNT-ESGAVESTYIEL-VL- DVTNVGPASCSKSTHWK - SFIL - -VYLRR .
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